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machinists work, and to diagnose and solve technical problems as
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performance ckjectives sections are Shaper, Horizontal Milling
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Welding (oxy-acet., arc), and Shop Management. (This manual and 54
others were developed for various secondary level vocational courses
using the System Approach for Education (SAFE) guidelines.) (HD)
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MACHINE SHOP WORK = INTERMEDIATE
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LENGTH OF COULR3E: 36 WEZKS

TIME BLOCK: 3 HOURS DAILY
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Intermediate course studenis will aualily

in the following:

A — Precision Tool:

[nel
I

Manual Operations

oy
I

Equipment

- Mathematics

L
1

E = Milling Machine Operations

F = Broaching

Y
1

Metallurgy




T.P.0.'S MACHINE SHCF
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14.0 Shaper

15.( torizontal Milling Machine
16.0 Vertical Milling Machine
17.C Maintenance

18,0 Forge

19.0 Heat Treating

20.0 Welding (oxy-acet., arc)

21.0 Zhop Management
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COURSE TITIE: MACHINE 5HOP
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TERMINAL OBJECTIVE

K. 1k.0
- R

Upon completion of a series of 1
student must earn 703 proficiency
their functions.

2c

uras
n naming

and demonszirations 8245 of the

the paris ol the shaper and

Intermediate Performance Objectives

squaring a rectangular block.

LR S

Student will demonstrate 70% proficiency in

shaping a tongue and groove.

student will demonstrate 70% proficiency
in shaping slots and keyways.

jF

1L.3

o Criterion Measures -

Jiven a shaper and a piece of material
student will demonstrate 70% proficien—
¢y in squaring a rectangular block.

Given a shaper and a piece of metal,
student will demonstrate 70% proficien—
cy in shaping a tongue and groove.
Given a shaper and a piece of metal,
student will demonstrate 70% proficien-—
¢y in shaping dovetail.




meraina] Performance Dhjective (L.
Toterin Performance Objective Jif

Tt Seheettor | T

Teatolng Steps | Mo) Triterion Perforaance | Mo,
Reqt

__Lvaluation (Response) -
ist the tools needed in squ I‘iﬂ,g, alA 11 Lecture, Texty Demonstration
squaring a rectangular blocks rectangular block :

No.

lh;fl i Identlfy the toals neeued in M1

11,7 Tdentify the safety precautions [ 1.3 List safiety precautions to be fol- Lk 1,2 Lecture, Text, Demonstration
to be followed before starting lowed before starting the ram,

the ran,

14,13 Explain the fwnctions of the 11,7 Tdentily the funciions of the 14,1, 3 Lecture, Text
shaper tool head. shaper tool head.

14,14 Brplain the function of the tablelh. . Brpladn the functions of the table,lh. 1.4 Lecture, lext

1L, 5| Bxpladn the lengti of the steoke, 14,1, 5l Qutline Lo association Detwec 14,1, 5| Denonstration
speed of stroke, length of the stroke and speed of

the stroke,
12,1 Tdentify the cutting tools nealedli. 2.l Iist the cuiting tools meeded in [ .2.1|7ecture, Text
in shaping 2 tongue and groove, shaping 4 fongue and groove,
U3 1{ Name the type of cutting tools 1.3, 1( 118t the type of cutting tool 11,,3,1] Lecture, Text
needed for shaping keywavs. needed for shaving keywavs.

14,4, 1| Tdentify procedures to be L1145t procedures to be followed 1.k 1| 1ecture, Text, Demonstration
folloved when cubting a dovelail, shen cutting a dovetail,

list hold down used in all shaper 1h.hi2|lecture, Text, Damonstration

o
e

14,2 Tdentity holddowns used 0 all Lo
shaper work, Work.
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Taterdn Periorzance Objective D
e, “Tesrsing Steps Wol  Criterion Performance No.l Method/Media Salectd
fveluation (Response) e
: - e 1

TL] Studenss will identify the tools L5, 1.2 students will list the tools 15,111 Lectures, demanatrdLéonw, ot
needed to square the sides of & needed %o square'the sides of 8
rectangular block, rectangular block,

a) ihat +all be the speed of a)' Students will demonstr:te
arbon? the proper speed of the arten,

b) What wiLl be the feed of the b) Students w.ll demonstrate the
table? feed of the table.

15,1,21 Students will identify the tool }5,1.4 students will list the tools need= 15;1,? Lectures, Text, demonstrations |

needed to square the ends of 8 ed to square the ends of a roc- |

rectangular block. tangular black,

a) that will te the gpees of ! a) Students w1l demonstrate ine
the arou’ | spesd of the arbon. |

b) hat i) ne whe [eel of gl bl will be the feed of the |

| table” | rable? |

,&MSmeﬂﬂmﬁmmmﬂMJi@ﬁiumummhmﬁﬂﬂmemmmmmm
neaded to cut a keywy, ed to cub @ keyway or similar Tests

a) ¥hat will the speed of the groove, |
arbor be? a) Students will demonsirate |

|
i : ) = I
b) ihat vill be the feed oI | the spead of the arbon,
l
!

the Lables b) Students will demonstrate the |
Fesd of the table, | |
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1. Name the two most versatile machines in the metal working industry.
2. Explain the usc of the T slots in thc milling machine table.
3. What type of work reguires the use of shims and wedges?
L. Name five Lypes of vises used in milling machine practic and explain
their differences.

5. .ive the uses of milling machine Fixturcs.

o
.

What method is Used to locate the job in & fixture?

7. Wny is it necessary to clean the fixturee before each loadir

:8. ‘lhy is the milling machine vise uscd more often than any other milling
‘ attachments?
9., Give three factors cantributingftc the misalignment of the milling
machine vise on the table.
' 10. Dxplain the method of aligning the vise jaw parallel with the cut using
the dial indicator.
il. Explain the method of squaring thc vise jaw at right angles to the cut
using the dial indicatore. t
12, To what degree of accuracy can the milling machine vise be aligned?
13, State two other methods of aligning the vise.
14. Explain how the vise can be used as a fixture on jobs of irregular shapese.
.15, Give three hazards endangering the safety of the operator.
16, How should the machinist care for iis tools when making milling machines

17. Explain the cutting action of a milling machine cutter.
xp £ g

13
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g .

21,
22,

23.

HORIZONTAL MILLING MACHINE CON'T.

‘ﬂhén would il te most praciical to usc a cementeu cariice cutter?
State reasons for usigg cutting {luids,

{fhat is the correct method of securing an end mill in the machine
spindle?

Explain what is meant by 'speed and feed?

When is it prégti;al to use the PGSitiVé'StQp?

Name the thréa operations other than milling for which the milling

sachine can be used.

What type of milling cutter is used to 2ill keyways.

14
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COURSE TITLE: __ MACHINE SHOP WORK - TNTERMEDIATE

OBJBEOTIVE KD, 16.0

The learner will identify 80% of the parts
name their functions and will perform given

efficiency.

VER ICAL HIIJJNG HACHINE

of the vertical milling machine,
tasks on this machnine at 70%

E;,

- Criterion Measures

the use Qf a WQeruff Key Cutter.

student will demonstrate 70% proficiency in
cutting a with the end mill,

Student will demonstrate 70% proficiency in
gutting a ke eyway using the slotting attach-
ment.

1 f16.1

H6.2

16.3

Given a vertical milling machine and
round piece of stock, student will de-
demonstrate 704 proficiency in cutting

.3 half moon keyway with a " x 1" Wood
ruff Key Cutter.

Given a vertical milling machine and a
piece of round stock 12" long, student
will demonstrate 70% proficiency in
cutting a keyway the length of pléca
using a 3/8" end mi...

Student, given a verticael milling ma-
chine and a flat block of steel with
one inech hole in it, will demonstrate
704 efficiency in cutting an inside

keyway using the slotting attachment.

—
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VETI R ML G BACHTHY TEST

hat 1o a milling machine?

Fow does it differ from a lathe?

Differentiate between factory production milling and ool room milling,

mame 5 important things o milling machine operator mi.t lmow in order tcs operate the
machine intelligently,

Name 2 types of milling machines,

, How do they differ?

Name and explain 3 different table feeds,

Wy should the spindle hele be clean?

Why should it be wined dry?

Wnat 17 the function of the trip dogs?

What 13 the function of the table stops?

What is the normal direction of the spindle? Why?
How is the reverse direction of a spindle obtained?
Is there a power table feed?

Is there a power cross feed?

Give the name and function of attaghmEﬁts;l for vertical mill,
What! kind of job can be done on the vertical mill?
Can the same job be dome on the horizontal nill?

Is the feed independent of the spindle speed?

17
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How many spindle speeds are on this machine?



COURSE TITLE: _  MACHINE SHOP WORK — INTERMSDIATS

ORJECTIVE 8O, 17.0 _ MATNTENANCE

Upon completion of a series of lectures and demonstrations on the main-
tenance of machines the students will answer 70% of the written test.
Students will demonstrate their ability in performance of the maintenance
of the machines with 80% accuracy.

1 — o IS R ~
loo | Intermediste Performance Objoctives  I#o. 4 _ _ Criterion Measures

7.1 | Student will perform maintenance on machineq 17.4 If assigned to machine ,student will
with 90% efficiency before starting machine check machine for safety.

for the tasks at hand. a) Is chuck securely fastened to
spindle?

b) Are electrical connections pro-
perly insulated?

c) Are the vises and arbors locked
in position?

d) Is there an excess of oil and
chips on the floor?

17,4 Student will oil and grease machine
as per lubrication charts.

17.3] Student will make certain all tools
and accessaries neccesgary for the

safe operation of machine are hanc-
and in good working order.
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TESTIAL OBJToITT 7
OBJECTIVE | », 18.0 _FORGE

e ki ian

Upon completing a series of lectures and demonstrations on the forge, 80%
of the students will answer 70% of the questions on a written test.

Intermediate Perfor ance Objectives Mo, !~ Criterion Measures

AN ,
18,0 ’ Test attached

Student will demonstrate 70% accuracy on L [18.1 Given a piece of metal, student will
forging operations ' idemonstrats the 4 following forge
: operations:
1) Drawing or Drawing out
2) Spreading
3) Upsetting
L) Welding

")
e
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2.
3.
Le
54

7e

8.

9.

10,

i1,

12,

13.

14,

FORGE

-~

What do you widerstand by steel flowing under the hammer?

Explain how work is drawn to a square cross section.
Explain how work is drawn to a round cross section.
Explain the method of drawing equal opposite shoulders on the

end of a bar.

. What type of tongs are used to hold a short piece in upsetting.

What is meant by the mean eircumference of a forged ring?

Why does the smith need to know the approximate mean circumference in
faréi;g an eye?

Explain how the smith uses a chalk mark on the anvil to lay off on the
work the length to be bent.

After the work is bent a right angle, how do you proceed to forge

the eye?

What is the operation of scarfing?

What is the purpose of a flux in welding?

Why must the work be very hot in order to weld?
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COUTSE TITL®:

MACHINT, SHOP WORK ~ INTERMEDIATE

TRRAINAL ORJECTIVY,
OBJICTIVE 1",

HEAT TRIATING

After a series of lectures and demonstrations on heat treating( annealing
quenching, hardening, tempering, normalizing, case hardening, normalizing)
80% of the students will demonstrate their ability to perform heat treating

poerations with 70% accuracy.

———— ‘HFF"

iﬁtggﬁedigtarEgria:mgncsf@pjggtivggif,

~ }Ho.

Students will demonstrate 70% proficiency
in the following heat treating operations.
hardening

annealing

quenching

tempering

normalizing

22

}
19.1

19.00

Criterion Measurevs _

Test attached . ‘

Given a hardening furnace and a piece
of metal students will demonstrate 70%
proficiency in the following operationsi
a) hardening o

b) annealing

¢) quenching

d) tempering

e) normalizing
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COURSE TITLE: ____ MACHINE SHOP WORK - INTERMEDIA

TERMINAL OBJECTIVE
OBJECTIVE IR, - WRLDTUG

0, | Intermediate Performance Objectives Ko, | Criterion Measures

v 1) What is the 3 advantages of the

* oxy—acet. welder?

2) ‘tvhalt is the 3 advantages of the
electric welder?

3) By which welding process is the
most desirable cutting dane? thy?

L) How do you set a welding flame?

- - N ..

Pt

o

»
e

8°.1] Given a oxy-acet. welder &0J of the situ- Eéiy ‘Students will set the welding flame
dents will safely operate the welder tov &« and perform the following welds:
705 efficiency as determined by welding 1) Bead without rod
standards. 2) Bead with rod
) Butt weld
Cormer weld
Kap weid
Tweld weld
Pipe weld

~3 o B
Mt e W M Yot

Given a arc. welder 804 of the students .3 SBave as above except with the are,
will operate the machine safcly to 707 4 welders

efficiency as determined by n welding
standard.

l
y
|
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WELDING TEST

1. What are the 3 advantages of au oxy-ace., welder?

2. What are the 3 advantages of an ara. wolder?

3. By which welding process can the most desirable cutting be done? Why?'

L. How do you set a welding flame?

5« Yhat are the 3 flames?

6. ILxplain the use of each flame,

7« What is the difference bet#een 4 arc welding lense and a oxy-acet,
welding lense?

8. What is meant by tack?

9. What is meant by fusion?

10, .What is meant by penetration?

11. What is the heat range on the 3/32v - 5/32" arc rod?

12. What light rays cause eye damage from arc welding?

13, MName the equipment needed for arc welding.

14. Name the equipme.. needed for oxy—acet, welding.

15, Name the 4 bases welc :.

16. How do you reduce the bottle pressure to working pr .sure?

17. What are the desired working pressures? oxy? aceit?

- 18, What are rod coating or flux?
19. What is slag?

20. What is meant by pass?




23
2.

25,

, What will arc ray do to your skin?

Who is responsible to see that others not burned? How cvan he protect

athers?

How do you lubricate oxy—acet welding equipment?
What are the parts of a weld?

What is the first aid for a bwm?
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TERMINAL CBUECTIVE
OBJBOTIVE 0,210 _ SHOD MANAGEMET

lnltla; 5tack and tool arder gnd =.et up uypﬂcal 1nventafy ‘cards far a ma-—
ehine shop.

_Intermediate Parformance Cbjectives __l8e, ~ Criterion Measures

-

The student will with 80% proficiency draw §21.1§ Draw an organization chart and lsy out
an organization chart and layout of machin-— of a machine shop.
ary for a fully equipped machine shop.

‘ P
b .

The student will with 80% proficiency make j 21.2f Make up an initial tool parts order
up an initial accessory machine tools and for a fully equipped machine shop.
stock for a machine shop. ' ' '

-
&

The student will with 80% proficiency set Elgi Set up a perpetual inventory card sy—
up a perpetual inventory card system for stem for restocl-ing a machine shop.
- a machine shop.

N N . S
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;- _

20




